Wheat is one of the most important staple food crop .Wheat streak mosaic virus (WSMV) was first time reported in Nebraska in 1922 as "yellow mosaic". Since then, although sporadic in its appearance and severity, wheat streak mosaic has caused losses throughout North America, Europe, North Africa and Russia. The disease was probably present in other counties, but was not detected. WSM symptoms are characterized by a yellow leaf streaking or stippled pattern and stunting, head sterility, low test weights, and poor tillering and it is a seed born or mite born disease. WSMV is transmitted by eriophyid mite in both semi persistent and circulative manners. Mostly WSMV infects the crops belonging to family Graminae or Poaceae (wheat, barley) and other alternate host of the WSMV are the grassy weeds or green bridge where wheat curl mite (WCM) over winters and lay eggs in the absents of the host. Wheat production in the Great Plains is also threatened by the newly discovered wheat viruses including Wheat mosaic virus and Triticum mosaic virus (TriMV). Both viruses closely match the life cycle of WSMV and are transmitted by WCM. Genome of WSMV contains positive sense ssRNA virions and one polyprotein. The tritimovirus which is approximately of 10kb in size.
Potyviridae (Tatineni et al., 2010) . WSMV is economically significant virus causing substantial yield losses among those viruses that infect wheat in United States (Mirik et al., 2011) . Wheat virus, Triticum mosaic virus was found in Kansas and Nebraska and WSMV is the type member of this genus (Wosula et al., 2016) . In contrast, TriMV was reported by (Seifers et al., 2009) and its genome has revealed that it is a member of the family Potyviridae. However, TriMV encodes several proteins having only 18 to 41% amino acid similarity with the other proteins of family Potyviridae (Tatineni et al., 2009) . Physical properties and morphology of virus: The virus is described as non-enveloped, filamentous, 700 nm long (Brakke, 1971) . The genome of WSMV contains 9,384 nucleotide, monopartite, positive sense ss RNA that encodes a polyprotein of 3,035 amino acid residues (Knoell, 2018) . Morphologically virion particles of WSMV are flexuous element with helical symmetry. Tritimovirus also have one major structural protein capsid protein and one molecule of VP g which are covalently bounded to the 5' prime end of the genome. Other association of Virion with nucleic acid is not yet reported (Miras et al., 2017) . Agricultural importance of WSMV: Wheat streak mosaic virus (WSMV) is a widely prevailing and important virus in small grain production systems worldwide (Ito et al., 2012) . Yield loss in individual fields due to WCM can be severe (near 100%), If early infection occurs on susceptible varieties (Coutts et al., 2014) . Depending on the variety, 25 to 80% yield loss has been recorded in Montana (Ito, 2011 Mushtaq, S., Shafiq, M., Abid, M.A, Rana, S., Yaqub, M.S., & Haider, M. (2019) . A review on wheat streak mosaic virus (WSMV) disease complex. (Ito et al., 2012) . It is believed that neither WSMV nor WCM survive on broadleaf plants (Skoracka et al., 2018) . Grassy weeds can be important in the maintenance of the 'green bridge' due to their abundance in wheat fields in the Great Plains region. Summer annual grasses such as wild oat and green foxtail and volunteer wheat are more likely candidates to be 'green bridge' hosts during such period.
Emergence of new wheat viruses:
In addition to WSMV, wheat production in the great plains is threatened by the newly discovered wheat viruses including Wheat mosaic virus (WMoV, formerly known as high plains virus, HPV) (figure 1) and Triticum mosaic virus (TriMV). Both viruses closely match the life cycle of WSMV and are transmitted by WCM. Coinfection of a single plant with multiple wheat viruses enhances symptom severity and potential yield loss (Tatineni et al., 2010) . WMoV was identified in Colorado, Idaho, Kansas and Texas in 1993 and 1994 first in corn, then in winter wheat (McMechan, 2016) . Host range studies of WMoV in Kansas showed grassy weed hosts of WMoV closely matched WSMV, such as cheat, oat (Avena sativa), rye (Secale cereale), and green foxtail (Ito, 2011) . Figure 1 : life cycle of wheat streak mosaic virus (WSMV).
Transmission and movement of WSMV: WSMV has three mechanisms to move from plant to plant: mechanical, seed, and the wheat curl mite vector. Mechanical transmission of the virus occurs when viruliferous plant sap enters a susceptible host through damage caused by human activities such as moving equipment, by herbivores, or from plants rubbing together (Richardson et al., 2014) . The primary transmission mechanism for WSMV is by the WCM, an eriophyid mite less than 0.3 mm in length with two pairs of legs (Price, 2015) .The WCM prefers to feed on the upper leaf surface adjacent to the leaf sheath. Heavy infestations cause the leaf margin to curl inwards. WCM produce larger, more robust forms than normal in response to favorable temperatures, environmental conditions and food supply (Ito, 2011) . WCM can overwinter at any stage of their life cycle inside the curled leaf and become active and reproduce during warm days in mid-winter. An adult WCM can survive winter temperatures of -15ºC to -20ºC for 2 days, and eggs can survive up to 8 days (Ito, 2011) . WCM can survive in subfreezing temperatures for 3 months. Mites lay 12 to 20 eggs, which leads to rapid increase of the mite populations. Mites migrate up the plant to the youngest leaves as their population increases (Navia et al., 2013) . Symptoms: WSM symptoms are characterized by a yellow leaf streaking or stripped pattern and stunting, head sterility, low test weights, and poor tillering (Ali, 2012) . Early infection can be confused with nutrient deficiency, drought, root rots, and early stages of fungal foliar diseases. Symptoms commonly appear first on the edge of the field as the virus and vector, the wheat curl mite move into the crop from ditches and infected crops that are adjacent or upwind (figure 2 and 3). As the plant matures, the mites move to glumes and are carried by wind currents to a new host (Ito, 2011) . This 'green bridge' occurs when susceptible hosts are present in or near a field between harvesting of one crop and the planting of the next crop.
Wheat streak mosaic virus is thought to be transmitted by WCM in a semi-persistent manner (De Oliveira, 2013), although recent data suggests it may be circulative In the case of WSMV (Bragard et al., 2013) , WCM can be viruliferous at all stages except the egg, with a minimum of 10 to 15 minutes of feeding on infected plant material. Transmission efficiency is high (84 to 92%) if the mites acquire the virus from wheat (Knoell, 2018) . The mites remain viruliferous for up to 21 days .Infections first appear at the margins of a field because of the movement of the virus's mite vector.
Infections may occur in the winter, but symptoms often do not appear until the spring temperatures rise to above 10°C. Transmitted by a vector; a mite; wheat curl mite (WCM) Aceria tulipae; Eriophyidae. The virus is not transmitted congenitally to the progeny of the vector; transmitted by mechanical inoculation; not transmitted by contact between plants; transmitted by seed (very low levels).The HC-Pro of WSMV is required for vector transmission but dispensable for suppression of host defense mechanisms (Syller, 2012) . In general, early fall infection by WSMV appears in winter season. Wheat causes the most significant damage to yield and provides the greatest amount of inoculum for spread in the spring (Mulenga et al., 2018) . Fall infection is hard to diagnose because the symptoms may not be observed until temperatures warm up in the spring.
Organization of genome and its replication:
The ssRNA Genome of Tritimovirus is approximately of 10kb in size. The WSMV genome contains one open reading frame (ORF) which is translated as a large polyprotein that is processed into one mature protein (P1,HC-Pro and NIa-Pro) by viral encoded proteinases (Lewsey et al., 2018) . The 5 prime-untranslated region (UTR) possibly has one molecule of VPg protein at the 5' terminus of the ssRNA strand the 3'prime-UTR ends in a polyadenylated tail which is of variable length (figure 4 and 5). Figure 4 : Replication process of positive sense ss RNA genome of WSMV
The WSMV replication process involves Viral RNA polymerase that copies plus-sense genomic RNA into complementary minus-sense RNA with help of Viral RNA polymerase (vRdRps and Certain Host proteins. During replication new minus sense strand served as template for the newly synthesize positive sense strands. The newly synthesized strand has three fates either serve as Figure 5 : Genome organization of WSMV template for the newly synthesize positive sense strands. The newly synthesized strand has three fates either serve as template for minus strand, might be packed as progeny of virions and may be translated into the protein (Miorin et al., 2013) . Tritimoviruses has genome similar to other species of family Potyviridae (monopartite) genome. Generally viral replication process starts in the cytoplasm of the plant cell and most of the Tritimovirus proteins are multifunctional as polyprotein and cleaved into ten different proteins as shown in figure 5 . Some important functions of the WSMV proteins are described in 
Phylogenetic analysis of WSMV species among
Tritimoviruses: The maximum likely hood phylogram was based on nucleotide sequence alignment correspondence to WSMV-type nucleotides 7618-9384. WSMV (AF285170) has similarity with OnMoV (NC_005136) which are sister texa and clearly distinct from species of genus Rymoviruse. Wheat streak mosaic virus isolate WA94 polyprotein gene, complete cdsFJ348358 (USA:Lin:08) has maximum 99% identity with AF511618 (USA:Lin:08) and AF511630 (USA:Lin:08), AF285169 (USA:Lin:00) has 98% similarity with FJ348358 as shown in figure 6. Figure 6 : Phylogenetic analysis of nucleotide sequences of Tritimoviruses constructed in DNAMAN software by using multiple sequence alighnment and maximam likelihood method.
Phylogenetic relationship among different strains of WSMV showed that these virus strains has been isolated from Iran and USA respectively but most of the work had been done in University of Nebraska, 344 Keim Hall, Lincoln, NE 68583, USA. Mostly WSMV are present in Great Plains of United States, Canada, Jordan, Eastern Europe and Russian Federation and many other wheat producing countries (Navia et al., 2013) . This virus was first time identified in Nebraska as "yellow mosaic" in 1922. Since than it is spreading throughout the North America, Europe, part of Russia, and North Aftrica (McMechan, 2016) . All of the séquences use for the comparaison were collected from the GenBank NCBI. The maximum likely hood method was to construct phylogenetic dandrogram using DNAMAN software. Nucleotide sequence alignment correspondence to WSMV-type nucleotides 7618-9384. WSMV (AF285170) has similarity with On MoV (NC_005136) which are sister texa and clearly distinct from species of genus Rymoviruse. From multiple homology matrix sequence alignment DNAMAN software homology of sequence were confirmed. That was similar to these virus sequences of WSMV 99% FJ348358), WSMV 99% (AF511618) WSMV 98% (AF511630, AF285169), WSMV 90% (AF511630) as shown in figure 6 and 7. Figure 7 : Homology matrix of 17 sequences showed the similarity of different strains of WSMV among each other constructed by using Mega Align software
Management of wheat streak mosaic virus disease:
Management of viral disease is difficult and these diseases cannot be control by the use of chemicals. So the only way left is to control vector population and WSMV can be managed by the disturbance in the life cycle of WCM (De Oliveira, 2013) . Destruction of all the residues of previous wheat crop before two weeks of planting is good practice to manage wheat curl mite. Surrounding weeds should be destroyed by tillage practices and with the use of herbicides, so that sources of virus inoculum and mite population can reduce. Crop rotation and early/late season crop sowing practices can also be used to reduce the population of mites. 
